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(54) Traction sheave elevator 

(57) The present invention relates to a traction 
sheave elevator comprising an elevator car (1) moving 
along elevator guide rails (10), a counterweight (2) mov- 
ing along counterweight guide rails (1 1). a set of hoist- 
ing ropes (3) on which the elevator car and the 
counterweight are suspended, and a drive machine unit 
(6) comprising a traction sheave (7) driven by the drive 
machine and engaging the hoisting ropes (3). The drive 
machine unit (6) of the elevator is placed in the top part 
of the elevator shaft (15) in the space between the shaft 
space needed by the elevator car on its path and/or the 
overhead extension of the shaft space needed by the 
elevator car and a wall of the elevator shaft (15). The 
elevator motor has a discoidal rotor (117,317) and the 
rotation plane of the traction sheave (7,318) is substan- 
tially parallel to the adjacent car wall and/or shaft wall 
and/or the plane between the counterweight guide rails 
(2). With this elevator construction a room saving struc- 
ture of the elevator is obtained. 
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Description 

The present invention relates to a traction sheave 
elevator as defined in the preamble of claim 1 . 

One of the objectives in elevator development work s 
has been an efficient and economic utilization of build- 
ing space. In conventional traction -sheave driven eleva- 
tors, the elevator machine room or other space reserved 
for the drive machinery takes up a considerable portion 
of the building space needed for the elevator. The prob- 10 
lem is not only the volume of the building space needed 
for the drive machinery, but also its location in the build- 
ing. There are numerous solutions to the placement of 
the machine room, but they generally significantly 
restrict the design of the building at least in respect of is 
space utilization or appearance. For example, a 
machine room placed on the roof of a building can be 
felt to be a flaw of appearance. Being a special space, 
the machine room generally involves increased building 
costs. 20 

In prior art, hydraulic elevators are relatively advan- 
tageous with respect to utilization of space, and they 
often allow the entire drive machine to be placed in the 
elevator shaft. However, hydraulic elevators are only 
applicable in cases where the lifting height is one floor 25 
or at most a few floors, in practice, hydraulic elevators 
cannot be constructed for very large heights. 

JP utility model publication 4-50297 discloses a 
machineroomless rucksack-type elevator (small type 
elevator) wherein the drive unit is mounted on the heads so 
of the guide rails. However, as the base surface of the 
drive machine unit is rather large, a large distance has 
to be provided between the cabin path and the shaft 
wall. This necessitates a larger base surface of the ele- 
vator shaft and therefore higher investments with 35 
respect to the building costs. 

To meet the need to achieve a reliable elevator 
which is advantageous in respect of economy and 
space utilization and for which the space requirement in 
the building, irrespective of the hoisting height, is sub- 40 
stantially limited to the space required by the elevator 
car and counterweight on their paths including the 
safety distances and the space needed for the hoisting 
ropes, and in which the above-mentioned drawbacks 
can be avoided, a new type of traction sheave elevator as 
is presented as an invention. The traction sheave eleva- 
tor of the invention is characterized by what is presented 
in the characterization part of claim 1. Other embodi- 
ments of the invention are characterized by the features 
presented in the other claims. so 

The advantages which can be achieved by applying 
the present invention include the following: 

The traction sheave elevator of the invention allows 
an obvious space saving to be achieved in the ss 
building because no separate machine room is 
needed. 

Efficient utilization of the cross-sectional area of the 
elevator shaft. 



Advantages in manufacture and installation 
because the system has fewer discrete compo- 
nents than conventional traction sheave elevators. 
In elevators implemented using the invention, the 
ropes meet the traction sheave and diverting pul- 
leys from a direction aligned with the rope grooves 
of the diverting pulleys, a circumstance which 
reduces rope wear. 

In elevators implemented using the invention, it is 
not difficult to achieve a centric suspension of the 
elevator car and counterweight and therefore a sub- 
stantial reduction of the supporting forces applied 
to the guide rails. This permits the use of lighter 
guide rails as well as lighter elevator and counter- 
weight guides. 

The design of the elevator allows the elevator to be 
implemented using other than rucksack-type sus- 
pension, permitting the area of application of the 
elevator solution to be more easily expanded to 
cover large loads and high speeds. 
The elevator car and safety gear frame can be 
designed without problems using the solutions 
applied in conventional elevators with a machine 
room, which are lighter and simpler than those used 
in rucksack-type elevators. 
In elevators implemented according to the inven- 
tion, the supporting forces applied to the guide rails 
are of a moderate order. 

In the following, the invention is described in detail 
by the aid of some of its embodiments by referring to the 
attached drawings, in which 

Fig. 1 presents a traction sheave elevator accord- 
ing to the invention in diagrammatic form, 
and 

Fig. 2 presents a diagram illustrating the place- 
ment of an elevator according to the inven- 
tion in an elevator shaft in top view. 

Fig. 3 presents another traction sheave elevator 
according to the invention in diagrammatic 
form, 

Fig. 4a presents a diagram illustrating the place- 
ment of an elevator according to the inven- 
tion in an elevator shaft in lateral view, 

Fig. 4b shows the elevator of fig 2a in top view, 

Fig. 5 presents a cross-section of a hoisting 
machine unit applied in the invention, and 

Fig. 6 presents a cross-section of another hoisting 
machine unit applied in the invention. 

A traction sheave elevator according to the inven- 
tion is presented in Fig. 1 in diagrammatic form. The 
elevator car 1 and counterweight 2 are suspended on 
the hoisting ropes 3 of the elevator. The hoisting ropes 
3 preferably support the elevator car 1 substantially cen- 
trically or symmetrically with respect to the vertical line 
passing via the centre of gravity of the elevator car 1. 
Similarly, the suspension of the counterweight 2 is pref- 
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erably substantially centric or symmetrical relative to the 
vertical line going through the centre of gravity of the 
counterweight In Fig. 1. the elevator car 1 is supported 
by the hoisting ropes 3 by means of diverting pulleys 4,5 
provided with rope grooves, and the counterweight 2 is 
supported by a grooved diverting pulley 9. The diverting 
pulleys 4 and 5 preferably rotate substantially in the 
same plane. The hoisting ropes 3 usually consist of sev- 
eral ropes placed side by side, usualiy at least three 
ropes. The drive machine unit 6 of the elevator with a 
traction sheave 7 engaging the hoisting ropes 3 is 
placed in the top part of the elevator shaft. 

The elevator car t and the counterweight 2 travel in 
the elevator shaft along elevator and counterweight 
guide rails 10,11 which guide them. The elevator and 
counterweight guides are not shown in the figure. 

In Fig. 1, the hoisting ropes 3 run as follows: One 
end of the hoisting ropes is fixed to an anchorage 13 
above the path of the counterweight 2 at the top part of 
the shaft. From the anchorage 13, the ropes go down- 
wards until they meet a diverting pulley 9. which is rotat- 
ably mounted on the counterweight 2. Having passed 
around the diverting pulley 9, the ropes 3 go again 
upwards to the traction sheave 7 of the drive machine 6, 
passing over it along rope grooves. From the traction 
sheave 7 the ropes go downwards to the elevator car 1 , 
passing under it via the diverting pulleys 4,5 supporting 
the elevator car 1 on the ropes and continuing upwards 
to an anchorage 14 in the top part of the shaft, where 
the other end of the ropes is fixed. The positions of the 
rope anchorage point 13 in the top part of the shaft, the 
traction sheave 7 and the diverting pulley 9 supporting 
the counterweight on the ropes are preferably so 
aligned with respect to each other that the rope section 
between the anchorage point 13 and the counterweight 
2 as well as the rope section between the counterweight 
2 and the traction sheave 7 run substantially in the 
direction of the path of the counterweight 2. Another 
advantageous solution is one in which the anchorage 
1 4 in the top part of the shaft, the traction sheave 7 and 
the diverting pulleys 4,5 supporting the elevator car are 
so positioned with respect to each other that the rope 
section going from anchorage 14 to the elevator car 1 
and the rope section going from the elevator car 1 to the 
traction sheave 7 both run in a direction essentially par- 
allel to the path of the elevator car 1. In this case no 
extra diverting pulleys are needed to direct the passage 
of the ropes in the shaft. The effect of the rope suspen- 
sion on the elevator car 1 is substantially centric if the 
rope pulleys 4 are placed essentially symmetrically with 
respect to the vertical line passing through the centre of 
gravity of the elevator car 1 . 

The machine unit 6 placed above the path of the 
counterweight 2 is of a flat construction as compared to 
its width, including the equipment that may be needed 
for the supply of power to the motor driving the traction 
sheave 7 as well as the necessary elevator control 
equipment, both of said equipments 8 being adjoined to 
the machine unit 6, possibly integrated with it. All essen- 



tial parts of the machine unit 6 and the associated 
equipments 8 are placed between the shaft space 
needed by the elevator car and/or its overhead exten- 
sion and a wall of the shaft. 

5 Fig. 2 presents a diagram illustrating the placement 

of an elevator according to the invention in an elevator 
shaft 15. The machine unit 6 and possibly also the con- 
trol panel 8 containing the equipment required for power 
supply to the motor and for elevator control are fixed to 

w the wall or ceiling of the elevator shaft. The machine unit 
6 and the control panel 8 can be mounted at the factory 
in a single integrated unit which is then installed in the 
elevator shaft The elevator shaft 15 is provided with a 
landing door 1 7 for each floor, and the elevator car 1 has 

is a car door 1 8 oq^the side facing the landing doors. Since 
the hoisting ropes 3 are passed below the elevator car 
1 . the machine unit 6 can be placed below the level 
which the top of the elevator car 1 reaches at the high 
extremity of its path. In an elevator implemented accord- 

20 ing to the solution presented, ordinary service opera- 
tions on the machinery 6 and control panel 8 can be 
performed while standing on the top of the elevator car 
1 . Fig. 2 shows in top view how the machine unit 6. tac- 
tion sheave 7. elevator car 1, counterweight 2 and the 

25 guide rails 10 and 1 1 for the car and counterweight are 
laid out in the cross-section of the elevator shaft 1 5. The 
figure also shows the diverting pulleys 4,5,9 used to 
suspend the elevator car 1 and counterweight 2 on the 
hoisting ropes. The hoisting ropes 3 are represented by 

30 their cross-sections in the grooves of the rope pulleys 
4.5,9 and traction sheave 7. 

A preferable drive machinery consists of a gearless 
machine with an electromotor whose rotor and stator 
are so mounted that one is immovable with respect to 

35 the traction sheave 7 and the other with respect to the 
frame of the drive machine unit 6. 

Another traction sheave elevator according to the 
invention is presented in Fig. 3 in diagammtic form. The 
elevator car 1 and counterweight 2 are suspended on 

40 the hoisting ropes 3 of the elevator. The hoisting ropes 
3 preferably support the elevator car 1 substantially cen- 
trically or symmetrically relative to the vertical line pass- 
ing via the centre of gravity of the elevator car 1. 
Similarly, the suspension of the counterweight 2 is pref- 

45 erably substantially centric or symmetrical relative to the 
vertical line going through the centre of gravity of the 
counterweight. In Fig. 3. the the elevator car 1 is sup- 
ported by the hoisting ropes 3 by means of diverting pul- 
leys 4.5 provided with rope grooves, and the 

so counterweight 2 is supported by a grooved diverting pul- 
ley 9. The diverting pulleys 4 and 5 preferably rotate 
substantially in the same plane. The hoisting ropes 3 
usually consist of several ropes placed side by side, 
usually at least three ropes. The drive machine unit 6 of 

55 the elevator with a traction sheave 7 acting on the hoist- 
ing ropes 3 is placed at the top part of the elevator shaft. 

The elevator car 1 and the counterweight 2 travel in 
the elevator shaft along elevator and counterweight 
guide rails 10.11 which guide them and are placed in 
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the shaft on the same side relative to the elevator car. 
The elevator car is suspended on the guide rails in a 
manner called rucksack suspension, which means that 
the elevator car 1 and its supporting structures are 
almost entirely on one side of the plane between the 
elevator guide rails 10. The elevator and counterweight 
guide rails 10,11 are implemented as an integrated rail 
unit 12 having guide surfaces for guiding the elevator 
car 1 and the counterweight 2. Such a rail unit can be 
installed faster than separate guide tracks. The elevator 
and counterweight guides are not shown in the figure, 
in Fig. 3, the hoisting ropes 3 run as follows: One end of 
the hoisting ropes is fixed to an anchorage 13 above the 
path of the counterweight 2 at the top part of the shaft 
the counterweight 2. From the anchorage 13, the ropes 
go downwards until they meet a diverting pulley 9 rotat- 
ably mounted on the counterweight 2, Having passed 
around the diverting pulley 9, the ropes 3 go again 
upwards to the traction sheave 7 of the drive machine 6 ( 
passing over it along rope grooves. From the traction 
sheave 7 the ropes go downwards to the elevator car 1 , 
passing under it via the diverting pulleys 4,5 supporting 
the elevator car 1 on the ropes and continuing upwards 
to an anchorage 14 at the top part of the shaft, where 
the other end of the ropes is fixed. The positions of the 
rope anchorage point 13 in the top part of the shaft, the 
traction sheave 7 and the diverting pulley 9 supporting 
the counterweight on the ropes are are preferably so 
aligned relative to each other that the rope section 
between the anchorage point 13 and the counterweight 
2 as well as the rope section between the counterweight 
2 and the traction sheave 7 run substantially in the 
direction of the path of the counterweight 2. Another 
advantageous solution is one in which the anchorage 
14 in the top part of the shaft, the traction sheave 7 and 
the diverting pulleys 4,5 supporting the elevator car are 
so positioned relative to each other that the rope section 
going from anchorage 14 to the elevator car 1 and the 
rope section going from the elevator car 1 to the traction 
sheave 7 both run in a direction essentially parallel to 
the path of the elevator car 1. In this case no extra 
diverting pulleys are needed to direct the passage of the 
ropes in the shaft. The effect of the rope suspension on 
the elevator car 1 is substantially centric if the rope pul- 
leys 4,5 are placed essentially symmetrically with 
respect to the vertical midline of the elevator car 1. A 
suspension arrangement where the ropes go diagonally 
under the floor of the car provides an advantage regard- 
ing elevator lay-out because the vertical portions of the 
ropes are close to the corners of the car and are there- 
fore not an obstacle e.g. to placing the door on one of 
the sides of the car 1. 

The machine unit 6 placed above the path of the coun- 
terweight 2 is of a flat construction as compared to the 
width of the counterweight, its thickness being prefera- 
bly at most equal to that of the counterweight, including 
the equipment that may be needed for the supply of 
power to the motor driving the traction sheave 7 as well 
as the necessary elevator control equipment, both of 



said equipments 8 being adjoined to the machine unit 6, 
possibly integrated with it. All essential parts of the 
machine unit 6 with the associated equipments 8 are 
within the shaft space extension needed above the shaft 

5 space for the counterweight 2. including the safety dis- 
tance. Outside of this extension may only go some parts 
inessential to the invention, such as the lugs (not shown 
in the figures) needed to fix the machinery to the ceiling 
of the elevator shaft or other structure in the top part of 

w the shaft, or the brake handle. Elevator regulations typi- 
cally require a 25-mm safety distance from a movable 
component, but even larger safety distances may be 
applied because of certain country-specific elevator 
regulations or for other reasons. 

is Fig. 4a presents a diagram illustrating the place- 
ment of an elevator according to the invention in an ele- 
vator shaft 1 5 as seen from one side. The elevator car 1 
and counterweight 2 are suspended in the manner pre- 
sented in Fig. 3 on the guide rail units 12 and the hoist- 

20 ing ropes 3 (indicated here with a broken line). Near the 
top of the elevator shaft 15 is a mounting beam 16, to 
which is fixed a control panel 8 containing the equip- 
ment required for power supply to the motor and for ele- 
vator control. 

25 The mounting beam 16 can be fabricated by fixing 
the machine unit 6 and the control panel 8 to it at the 
factory, or the mounting beam can be implemented as 
part of the frame structure of the machinery, thus form- 
ing a 'lug' for fixing the machine unit 6 to the wall or ceil- 

30 ing of the shaft 1 5. The beam 1 6 is also provided with an 
anchorage 13 for at least one end of the hoisting ropes 
3. The other end of the hoisting ropes is often fixed to an 
anchorage 14 located somewhere else except on the 
mounting beam 16. The elevator shaft 15 is provided 

35 with a landing door 17 for each floor, and the elevator 
car 1 has a car door 18 on the side facing the landing 
doors. On the topmost floor there is a service hatch 19 
opening into the shaft space and so placed that a serv- 
iceman can reach the control panel 8 and the machin- 

40 ery 6 through the hatch, if not from the floor then at least 
from a working platform placed at some height above 
the floor. The service hatch 19 is so placed and dimen- 
sioned that the emergency operation stipulated by ele- 
vator regulations can be performed with sufficient ease 

45 via the hatch. Ordinary service operations on the 
machinery 6 and control panel 8 can be performed 
while standing on the top of the elevator car 1. Fig. 4b 
presents the elevator of Fig. 3 in top view, showing how 
the guide rail units 12, counterweight 2 and elevator car 

so 1 are placed in the cross-section of the elevator shaft 
15. The figure also shows the diverting pulleys 4,5.9 
used to suspend the elevator car 1 and counterweight 2 
on the hoisting ropes 3. In Fig, 4b, the guide rail lines 
10, 1 1 for the elevator car and counterweight are essen- 

55 tially in the same plane between the elevator car and the 
counterweight with the rail ridges placed in the direction 
of this plane. 

A preferable drive machinery consists of a gearless 
machine with an electromotor whose rotor and stator 
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are so mounted that one is immovable with respect to 
the traction sheave 7 and the other with respect to the 
frame of the drive machine unit 6. Often the essential 
parts of the motor are preferably inside the rim of the 
traction sheave. The action of the operating brake of the 
elevator is applied to the traction sheave. In this case 
the operating brake is preferably integrated with the 
motor. In practical applications, the solution of the inven- 
tion regarding the machinery means a maximum thick- 
ness of 20 cm for small elevators and 30-40 cm or more 
for large elevators with a high hoisting capacity. 

The hoisting machine unit 6 employed in the inven- 
tion, together with the motor, can be of a very flat con- 
struction. For example, in an elevator with a load 
capacity of 800 kg, the rotor of the motor of the invention 
has a diameter of 800 mm and the minimum thickness 
of the whole hoisting machine unit is only about 160 
mm. Thus, the hoisting machine unit used in the inven- 
tion can be easily accommodated in the space accord- 
ing to the extension of the counterweight path. The 
large diameter of the motor involves the advantage that 
a gear system is not necessarily needed. 

Fig. 5 presents a cross-section of the hoisting 
machine unit 6, showing the elevator motor 126 in top 
view. The motor 126 is implemented as a structure suit- 
able for a drive machine unit 6 by making the motor 126 
from parts usually called endshiekjs and an element 
1 1 1 supporting the stator and at the same time forming 
a side plate of the hoisting machine unit The side plate 
1 1 1 thus constitutes a frame part transmitting the load 
of the motor and at the same time the load of the hoist- 
ing machine unit. The unit has two supporting elements 
or side plates, 1 1 1 and 112, which are connected by an 
axle 113. Attached to side plate 111 is the stator 114 
with a stator winding 115 on it. Alternatively, side plate 
111 and the stator 114 can be integrated into a single 
structure. The rotor 117 is mounted on the axle 113 by 
means of a bearing 116. The traction sheave 7 on the 
outer surface of the rotor 1 1 7 is provided with five rope 
grooves 1 19. Each one of the five ropes 102 goes about 
once around the traction sheave. The traction sheave 7 
may be a separate cylindrical body placed around the 
rotor 1 17, or the rope grooves of the traction sheave 7 
may be made directly on the outer surface of the rotor 
as shown in Fig. 5. The rotor winding 120 is placed on 
the inner surface of the rotor. Between the stator 114 
and the rotor 117 is a brake 121 consisting of brake 
plates 122 and 123 attached to the stator and a brake 
disc 124 rotating with the rotor. The axle 1 13 is fixed to 
the stator, but alternatively it could be fixed to the rotor, 
in which case the bearing would be between the rotor 
11 7 and side plate 1 1 1 or both side plates 1 1 1 and 1 1 2. 
Side plate 1 12 acts as an additional reinforcement and 
stiffener for the motor/hoisting machine unit. The hori- 
zontal axle 113 is fixed to opposite points on the two 
side plates 111 and 112. Together with connecting 
pieces 125. the side plates form a boxfike structure. 

Fig. 6 presents a cross-section of another hoisting 
machine unit 6 applied in the invention. The machine 



unit 6 and the motor 326 are shown in side view. The 
machine unit 6 and motor 326 form an integrated struc- 
ture. The motor 326 is substantially placed inside the 
machine unit 6. The stator 314 and the axle 313 of the 

s motor are attached to the side plates 31 1 and 31 2 of the 
machine unit. Thus the side plates 31 1 and 312 of the 
machine unit also form the endshiekJs of the motor, at 
the same time acting as frame parts transmitting the 
load of the motor and machine unit. 

io Fixed between the side plates 311 and 312 are sus- 
tained 325 which also act as additional stiffeners of the 
machine unit 

The rotor 317 is rotatably mounted on the axle 313 
with a bearing 316. The rotor is of a disc-shaped design 

is and is placed in the axial direction essentially at the mid- 
dle of the axle 313. Placed on either side of the rotor, 
between the windings and the axle, are two circular 
halves 318a and 318b of the traction sheave 318, both 
having the same diameter. Each half of the traction 

20 sheave carries the same number of ropes 302. 

The diameter of the traction sheave is smaller than 
that of the stator or rotor. The traction sheave being 
attached to the rotor, it is possible to use traction 
sheaves of different diameters with the same rotor 

25 diameter. Such variation provides the same advantage 
as the use of a gear system, and this is another advan- 
tage achieved by applying this kind of a motor in the 
invention. The traction sheave is f ixed to the rotor disc in 
a manner known in itself, e.g. by means of screws. Of 

30 course, the two halves of the traction sheave 318 can 
alternatively be integrated with the rotor to form a single 
body. 

Each one of the four ropes 302 runs over the trac- 
tion sheave along its own groove. For the sake of clarity, 
35 the ropes are only shown as sections on the traction 
sheave. 

The stator 314 together with the stator winding 315 
forms a U-shaped sector or segmented sector resem- 
bling a clutching hand over the outer edge of the rotor, 
40 with the open side of the U-shape towards the ropes. 
The largest sector width possible in the structure 
depends on the relation of the inner diameter of the sta- 
tor 314 and the diameter of the traction sheave 318. In 
practical solutions, an advantageous relationship of the 
45 magnitudes of these diameters is such that a sector 
diameter of 240 degrees is not exceeded. However, if 
the hoisting ropes 302 are brought closer to the vertical 
line passing through the axle 313 of the machine by pro- 
viding the machine with diverting pulleys, the arrange- 
so ment will easily allow the use of a sector of 240-300 
degrees, depending on the position of the diverting pul- 
leys below the motor. At the same time, the angle of 
contact of the ropes on the traction sheave is increased, 
improving the frictional grip of the traction sheave. 
55 Between the stator 314 and the rotor 317 are two air 
gaps ag substantially perpendicular to the axle 313 of 
the motor. 

If necessary, the hoisting machine unit can also be 
provided with a brake, which is placed e.g. inside the 
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traction sheave between the side plates 311,312 and 
the rotor 317. 

It is obvious to a person skilled in the art that differ- 
ent embodiments of the invention are not restricted to 
the examples described above, but that they may 
instead be varied within the scope of the claims pre- 
sented below. For example, the number, of times the 
hoisting ropes are passed between the top part of the 
elevator shaft and the counterweight or elevator car is 
not very decisive with regard to the basic advantages of 
the invention, although it is possible to achieve some 
additional advantages by using multiple rope stretches. 
In general, applications should be so designed that the 
ropes go to the elevator car at most as many times as to 
the counterweight. It is also obvious that the hoisting 
ropes need not necessarily be passed under the car. 

In suspension arrangements where the path of the 
counterweight is shorter than that of the car, a some- 
what shorter shaft length requirement is achieved by 
placing the machinery above the path of the counter- 
weight than in suspension arrangements where the 
paths of the car and counterweight have equal lengths. 
It is also obvious that the hoisting ropes need not nec- 
essarily be passed under the car. 

Furthermore, it is obvious to the skilled person that 
the larger machine size needed for elevators designed 
for heavy loads can be achieved by increasing the diam- 
eter of the electromotor, without substantially increasing 
the thickness of the machinery. 

It is also obvious to the skilled person that the ele- 
vator car, counterweight and machine unit can be laid 
out in the cross-section of the elevator shaft in a way dif- 
fering from the above examples. A possible different lay- 
out is one in which the machinery and counterweight 
are behind the car as seen from the shaft door and the 
ropes are passed under the car diagonally with respect 
to the bottom of the car. Passing the ropes diagonally or 
otherwise obliquely with respect to the shape of the car 
bottom is an advantageous solution which can be used 
in other types of suspension lay-outs as well to ensure 
that the car is symmetrically suspended on the ropes 
with respect to the center of mass of the elevator. 

Furthermore, it is obvious to the skilled person that 
the equipment required for the supply of power to the 
motor and the equipment needed for the control of the 
elevator can be placed elsewhere except in conjunction 
with the machine unit, e.g. in a separate control panel. 
Similarly, it is obvious that an elevator implemented 
according to the invention can be equipped in a way dif- 
fering from the examples presented. For instance, 
instead of an automatic door solution, the elevator could 
be equipped with a turn door. 



elevator car and the counterweight are suspended, 
and a drive machine unit (6) comprising a traction 
sheave (7) driven by the drive machine and engag- 
ing the hoisting ropes (3), wherein the drive 

5 machine unit (6) of the elevator is placed in the top 
part of the elevator shaft (15) in the space between 
the shaft space needed by the elevator car on its 
path and/or the overhead extension of the shaft 
space needed by the elevator car and a wall of the 

w elevator shaft (15). 

characterized in that the elevator motor having a 
discoidal rotor (117,317) 

and that the rotation plane of the traction sheave 
(7,318) is substantially parallel to the adjacent car 
is wall and/or shaft wall and/or the plane between the 
counterweight guide rails (2). 

2. Traction sheave elevator comprising an elevator car 
(1) moving along elevator guide rails (10), a coun- 

20 terweight (2) moving along counterweight guide 
rails (11), a set of hoisting ropes (3) on which the 
elevator car and the counterweight are suspended, 
and a drive machine unit (6) comprising a traction 
sheave (7) driven by the drive machine and engag- 
es ing the hoisting ropes (3), wherein the drive 
machine unit (6) of the elevator is placed in the top 
part of the elevator shaft (15) in the space between 
the shaft space needed by the elevator car on its 
path and/or the overhead extension of the shaft 
30 space needed by the elevator car and a wall of the 
elevator shaft (15), 

characterized in that the machine unit (6) is of a flat 
construction type compared to its width, 
and that the rotation plane of the traction sheave 
35 (7,318) is substantially parallel to the adjacent car 
wall and/or shaft wall and/or the plane between the 
counterweight guide rails (2). 

3. Traction sheave elevator according to one of the 
40 preceding claims, 

characterized in that when the elevator car (1) is at 
the high extremity of its path, its top part reaches at 
least the level of the bottom edge of the drive 
machine unit (6). 

45 

4. Traction sheave elevator according to one of the 
preceding claims, 

characterized in that in the thickness-wise direction 
of the counterweight, the drive machine unit (6) is 
so placed substantially inside of the overhead shaft 
space extension needed for the counterweight (2), 
including the safety distance. 



Claims 

1 . Traction sheave elevator comprising an elevator car 
(1) moving along elevator guide rails (10), a coun- 
terweight (2) moving along counterweight guide 
rails (11), a set of hoisting ropes (3) on which the 



5. Traction sheave elevator according to one of the 
55 preceding claims, 

characterized in that the drive machine unit (6) is 
completely inside the shaft space extension 
required by the counterweight (2) on its path, 
including the safety distance, and that joint to the 
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drive machine unit (6) is a control panel (8) contain- counterweight (2) and the car (1). 

ing the equipment required for the supply of power 
to the motor (126, 326) driving the traction sheave 
(7), that control panel being preferably integrated 
with the drive machine unit (6). 5 



6. Traction sheave elevator according to anyone of the 
preceding claims, 

characterized in that the drive machine unit (6) is 
gearless. 10 



7. Traction sheave elevator according to anyone of the 
preceding claims, 

characterized in that the drive machine unit (6) has 
a thickness not exeeding that of the counterweight 1$ 
(2). 



8. Traction sheave elevator according to anyone of the 
preceding claims, 

characterized in that the drive machine unit (6) is 20 
fixed in the elevator shaft (15) to a wall of the shaft. 

9. Traction sheave elevator according to anyone of the 
preceding claims. 

characterized in that the drive machine unit (6) is 25 
fixed in the elevator shaft (15) to the sealing of the 
shaft. 



1 0. Traction sheave elevator according to anyone of the 
preceding claims, 30 
characterized in that the suspension of the elevator 
car (1) and counterweight (2) on the hoisting ropes 

(3) is so fitted that the path of the counterweight is 
shorter than that of the elevator car. 

35 

1 1 . Traction sheave elevator according to anyone of the 
preceding claims, 

characterized in that the hoisting ropes (3) are 
passed under the elevator car (1) over two diverting 
pulleys (4,5) preferably so that they pass under the <o 
floor of the elevator car (1 ) via a point directly below 
the center of mass of the elevator car. 

1 2. Traction sheave elevator according to anyone of the 
preceding claims, 45 
characterized in that the hoisting ropes (3) are 
passed under the elevator car (1) via two diverting 
pulleys (4,5) preferably passing diagonally under 

the floor of the elevator car (1). 

50 

1 3. Traction sheave elevator according to anyone of the 
preceding claims 1 to 10, 

characterized in that the elevator car (1) is sus- 
pended using rucksack-type suspension and that 
the guide rails (10,11) for the car (1) and counter- 55 
weight (2) are on the same side of the car (1), pref- 
erably with the counterweight guide rail (1 1) and the 
elevator guide rail (10) integrated into a guide rail 
unit (12) provided with guide surfaces for both the 
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Fig. 1 
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Fig. 5 
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(54) Traction sheave elevator 

(57) The present invention relates to a traction 
sheave elevator comprising an elevator car (1) moving 
along elevator guide rails (10), a counterweight (2) mov-' 
ing along counterweight guide rails (1 1), a set of hoist- 
ing ropes (3) on which the elevator car and the 
counterweight are suspended, and a drive machine unit 
(6) comprising a traction sheave (7) driven by the drive 
machine and engaging the hoisting ropes (3). The drive 
machine unit (6) of the elevator is placed in the top part 
of the elevator shaft (15) in the space between the shaft 
space needed by the elevator car on its path and/or the 
overhead extension of the shaft space needed by the 
elevator car and a wall of the elevator shaft (15). The 
elevator motor has a discoidal rotor (117,317) and the 
rotation plane of the traction sheave (7,318) is substan- 
tially parallel to the adjacent car wall and/or shaft wall 
and/or the plane between the counterweight guide rails 
(2). With this elevator construction a room saving struc- 
ture of the elevator is obtained. 
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